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Drawing  Instruments  are  acknowledged  by  all  who  use  them 

to  be  the  Best  in  the  Market. 

Vert  great  Care  is  taken  in  their  manufacture,  and  Evert  Piece  is i 

examined  by  a  competent  workman  before  leaving  the  factory. 

47   Finsbury   Pavement,    London,    E.C. 

Contractor  to  H.  !\I.  War  Department    Admiralty,  Council  of  India,  &c. 

Established  1851.      Uegd.  Teleg  Address,  Clinograph,  London. 

ILLUSTRATED     CATALOGUES     POST     FREE     ON     APPLICATION. 


\ 

IAMES  MACINTYRE  &  CO.,  LTD. 

BURSLEM. 


Original  Makers  of  all  kinds  of 

Porcelain  Electrical  Fittings. 


Switches,  Ceiling  Roses,  Wall  Connectors, 
Balance  Weights,  &c. 


QUOTATIONS      ON      APPLICATION. 


J 


2 


43  : 

CO  a 

59  < 

ted  I 


o  d  a  *  J?  2  e  a  j=  i  5  -~  s  £ 


•5  I  ,2  ? 


I<bJ|£||| 

3  Ih  «2  13  S  *S  t2  -*>  >^ 


H.*  ! 


3  „.g   mSj 
3  *S  9^M 


J?    O    O.--    rl 


I^IiJ  rial's  issJ 

£  „-  §;  5  |  2  >>  "S  ft  *  g  3  ^ 


<t  oc 


C3         H 
CO         * 

aw 

5  oaS  "<S 

gS    sg 

5  ■"    « 

<  a       o 

IS    * 


l—S^z:  co 

"±OD 


S  ce     ■  u-  o  «ac 

o  CO  Q  Q_ 

I UJ   UJ  f}_ 


^cA 


«         .<5 


co-J^"*     . 
uj  ^>  rr  co  co  o 

ce  co^SluiQ 


sags; 


-ii  CQ        o 


So4       I 


MS* 

©  ■*  ^  J£ 


a1 


3 


n,  |  %*> 


i 


h3 

o 

I — I 

o 
pq 


-   1 


Y~^ 


t 


•     0  - 


A 


{d 


^ 

o 
8 

< 

o 
w 

*    1 

e    1 

to 

£5 

O 

a 

■A 

us       i 

-«1 

Eh 

fa 

ft 

1 
p 

3^S 

O 

w     Ph 

rf 

-< 

El 

o 

-  *  ^ 

tsrH 

« 

Q 

^  ^ 

r^ 

W 

B 

O 
P 

5 

H 

n             « 

— •            a 

S 

<1 

02 

p 

*    2 

► 

H 

T  3. 


o    I 


H     H     H     H     C 

i    CM     . 

■■■-.< 

O     — i 

J 

CO 

80 

af 

3 

S, 

£ 

||  :  : 

To 

1 

0 

■Z 
£ 
,2 

3 
C 

O  H 

£ 

Bh 

£ 

^     to  -rt     to 

o 

'3 

of  very  la 
hi 
je  of  Con 
ves  in  Ca 
able     . . 

EO 

a 

To 
1 

ca 

I     " 

"3      w  8  ® 

"g    be    » 

1    -a** 

3    "  §3  a   S 

Ph  .2  2 

•2    ~ 

: 

= 

off 

t£C    tp 

Meas 

Cone 
Widt 

Copp 

Q 

3 
< 

5 

3 

pq 

„ 


«5  00  O  i-H  CO  t<-  < 

*  Tf  O  10  IO  tj  i 


8  -S  5P  •§ 


>s  §  i- 


*3  o  g  .5 
j3  Ph  O  J> 

.2  .a     3  »  to  bp  : 


o  «  ' 


oo  a  . 


£  a  ^  £ 


p^«HO<13«<3 


X  oo  Oi  o  **   co 


OOOOOrH^i-(. 


i  ■i..3>  * 


Igs 

»  .2  ft 


ft  ^a  |*  . 

HOW    £?  g    >>  g 

e         £  s  'a  S 

5  *  .2  g  £ 


-  la  c  1- 

a  >  o  <  > 


:&  g 


^  w 


•TP   h'«  h|«   k|«   f|°c    _ 


Width  of  Grooves  in  J.  F.  &  G.  Harris's  Casings. 
See  also  Table  facing  page  l . 
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Copper  Wire 

This  table  is  calculated  for  copper  of  98  percent,  conductivity 
taken  as  555  lbs.  per  cubic  foot.  The  specific  resistance  of  copper 
microhms  per  cm.   cube.      The  resistance,  and  the  permissible 

material  by  multiplying  the  values  in  the  respective  columns  by 

referred  to  pure  copper. 


S.W.G. 

Diameter. 

Area  of 

oo 

Each  Wire. 

Cable. 

Conductor. 

inch. 

mm. 

incb. 

mm. 

Sq.  inch. 

Sq.  mm. 

20 

19 

18 

3/22s 
7/25s 

•036 
•040 
•048 
•028 
•020 

•914 

1-014 

1-219 

•711 

•508 

•060 

1:524 

•00102 
•00126 
•00181 
•00186 
•00217 

•658 

•813 

1-168 

1-193 

1-418 

Table  (at  60°  Fahr.). 

for  a  temperature  of  60°  Fahrenheit.    The  density  of  copper  is 
for  the  above  temperature  and  conductivity  is  taken  as  1-729<m 
current  at  1000  amps,  per  square  inch,  may  be  found  for  any  other- 
98  m 

—  and   —  respectively  ;  where  m  is  the  percentage  conductivity 
m  98 


Weight 

per  Foot. 

lbs. 

Resistance 

per  Foot. 

Ohms  (legal). 

Current  at 
1000  Amps. 
per  Sq.  In. 

k 

•00393 
•00486 
•00698 
•00751 
•00836 

•008007 
•006480 
•004510 
•004417 
•003716 

102 

126 
1-81 

1-86 
217 

122 
151 

217 
223 

260 

Coppee  Wire 


I>iaraeter. 

S.W.G. 

Area  of 
Conductor. 

Each  Wire. 

Cable. 

i 

ieh. 

mm. 

inch. 

mm. 

Sq.  inch. 

Sq.  mm. 

17 

056 

1-422 

•00246 

1-587 

7/24S 

022 

•559 

•066 

1-677 

•00266 

1-716 

7/23s 

024 

•610 

•072 

1-830 

•00315 

2-043 

<N 

16 

004 

1-626 

•00322 

2-077 

15 

072 

1-828 

•00407 

2-625 

7/22s 

028 

•711 

•084 

2-133 

•00434 

2-781 

7/21£s 

030 

•762 

•090 

2-28 

•0050 

3-242 

14 

080 

2-028 

•00503 

3-245 

7/21s 

032 

•813 

•096 

2-439 

•00560 

3  631 

7/20|s 

033 

•838 

•099 

2-51 

•0061 

3  923 

13 

092 

2-336 

.. 

•00665 

4-289 

7/203 

036 

■914 

•io8 

2-742 

•00714 

4-606 

Table— contd. 


Weight              Resistance 

Current  at 

per  Foot.      ! 

per  Foot. 

1000  Amps. 

k 

lbs.           1     Ohms  (legal). 

! ..  ,. 

per  Sq.  In. 

•00948        1 

003319 

246 

295 

•01025 

003070 

2-66 

319 

•01214 

002579 

315 

378 

•01241 

00253G 

322 

386 

•01569 

002007 

407 

488 

•01673 

001894 

434 

521 

•01927 

001634 

500 

600 

•01938 

001624 

5-03 

604 

•02158 

001451 

5-60 

672 

•02350 

001332 

610 

732 

•02563 

001228 

6-65 

798 

•02752 

001144 

7-14 

857 

Copper  Wire 


Diameter. 

S.W.G. 

Area  of 
Conductor. 

Each  Wire. 

Cable. 

inch. 

mm. 

inch. 

mm. 

Sq.  inch. 

Sq.  mm. 

12 

•104 

2-641 

•00849 

5-476 

7/19s 

•040 

1014 

•iao 

3-042 

•00882 

5-691 

11 

•116 

2-946 

•0106 

6-837 

w 

7/18s 

•048 

1-219 

•144 

3-657 

•0127 

8-176 

10 

•128 

3-251 

•0129 

8-322 

9 

•144 

3-658 

•0163 

10-52 

7/17s 

•056 

1-422 

•168 

4-266 

•0172 

11-10 

19/20s 

•036 

•914 

•180 

4-570 

•0194 

12-50 

8 

•160 

4-063 

•0201 

12  96 

7/163 

•064 

1-626 

•192 

4-878 

•0225 

14-54 

19/193 

•040 

1-014 

•200 

5-070 

•0239 

15  45 

7 

•176 

4-470 

•0243 

15-68 

Weight             I 

resistance 

Current  at 

per  Foot. 

per  Foot. 

1000  Amps. 

k 

lbs.               Oh 

ms  (legal). 

per  Sq.  In. 

•03272 

000962 

8-49 

1,019 

•03399 

000926 

8-82 

1,058 

•04085 

000771 

10-6 

1,272 

•04895 

000645 

12-7 

1,524 

•04972 

000633 

12-9 

1,548 

•06282 

000501 

16-3 

1,956 

•06628 

000475 

17-2 

2,064 

•07476 

000422 

194 

2,328 

•07747 

000406 

20-1 

2,412 

•08672 

000362 

22-5 

2,700 

•09210 

000341 

23-9 

2,868 

•09365 

000336 

243 

2,916 

Copper  Wire 


Diameter. 

S.W.G. 

Area  ot 
Conductor. 

Each  Wire. 

Cable. 

i 

ich. 

mm. 

inch. 

mm. 

Sq. incb. 

Sq.  mm. 

7/15s 

072 

1-828 

•216 

5-484 

•0285 

18-38 

6 

192 

4-876 

•0290 

18-71 

19/18s 

048 

1-219 

240 

6  095 

•0344 

22  19 

-M 

7/14s 

080 

2-028 

240 

6-084 

•0352 

22-72 

19/178 

056 

1-422 

280 

7110 

•04<V7 

30-15 

19/16s 

064 

1-626 

320 

8-130 

•0612 

39  46 

19/15s 

072 

1-828 

:-5<;o 

9-140 

•07  3 

49  88 

19/14S 

080 

2-028 

400 

10  14 

•0956 

61  66 

37/16s 

064  j  1*626 

448 

11-38 

•119 

76-85 

19/13s 

092      2-336 

4(10 

11-68 

•126 

81-49 

37/15s 

072      1-828 

.504 

12-80 

•151 

97-13 

19/12s 

104      2  641 

•520 

13  21 

•161 

104-0 

Weight                I 

esistance 

Current  at 

per  Foot. 

per  Foot. 

1000  Amps. 

k 

lbs.                Oh 

ms  (legal). 

per  Sq.  In. 

•1098 

000287 

28-5 

3,420 

•1118 

000282 

29-0 

3,480 

•1326 

000237 

34-4 

4,128 

•1356 

000232 

35-2 

4,224 

•1800 

000174 

46-7 

5,604 

•2359 

0001336 

61-2 

7,344 

•2980 

0001056 

77-3 

9,276 

•3684 

0000855 

95-6 

11,472 

•4585 

0000686 

119 

14,280 

•4856 

0000647 

126 

15,120 

•5820 

0000543 

151 

18,120 

•6204 

000u507 

161 

19,320 

COPPEB  WlEE 


S.W.G.  i 

Diameter. 

Area  of 

Each  Wire. 

Cable. 

Conductor. 

inch. 

mm. 

ineh. 

mm. 

Sq.  inch. 

Sq.  mm. 

37/143 
37/133 
37/123 

•080 
•092 
•104 

2-028 
2  336 
2-641 

•560 
•644 

•728 

14-20 
16-35 
18  49 

•186 
•246 
•314 
•400 
•500 
•600 
•700 
•800 
•900 
1-000 

120-1 

158-7 

202-6 

258 

323 

387 

452 

515 

581 

645 

3 

Table— contd. 

Weight 

Resistance 

Current  at 

per  Foot. 

per  Foot. 

1000  Amps. 

k 

lbs. 

Ohms  (legal). 

per  Sq.  In. 

•7168 

•0000475 

186 

22,320 

•9479 

•0000332 

246 

29,520 

1-210 

•0000260 

314 

37,680 

1-542 

•0000204 

400 

48,000 

1-927 

•0000163 

500 

60,000 

2  313 

•0000136 

600 

72,000 

2-698 

•0000117 

700 

84,000 

3-083 

•0000102 

800 

96,000 

3-468 

•00000907 

900 

108,000 

3-854 

•00000817 

1000 

120,000 

2   31   e   1 

5b  s°'   1    §    sgsis^.J 


&   &*  «  °   S  •=>' "  -5 1!  b" 

g    t1^  £©•*!  »  S  S 

§  -if  *i  ill 


-  x ' 


ss  81      8  .So4  § 


It,-. 


Hi  i 


■Si 

> 

loo*     4 


1«3 
^*S 


-,  p 


•~  too 


Ol 


!«§|     II 

si  I 


SS3      "?i2      &       ^^2*t 


•2  9  J!  3  § 

5  s  8  .2  *  1 
"5  3* 


*h  »  &  "s-'n  * 


'Is i"«  -- 


"S  -2   O)    *    0>    f 

§SSJ.S 


sis 


2  3^s 


11 

B  2  c 


u  .2  si'p  ^ 

J"       03   O   2  1 

Ji  s  ■    t 

111  i8] 


3       Alj>^S^"|P 


dlametees  and  weights  of  silvertown  electric 
Light  Cables. 


s.w. 

Gauge. 

Class  D. 

Classes  J,  Q, 
K,&S.  300 
&  600.-Megs. 

Class  L. 
5000  Megs. 

Classes  W 
andX. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 
per  ft. 

20 

19 

18 
3/22s 
7/25s 

17 
7/23s 

16 

15 

173 
177 
187 
199 
200 
196 
214 
203 
214 

•018 
•019 
023 
•026 
•027 
•027 
•033 
•030 
•036 

144 
148 
156 
167 
1G8 
164 
130 
172 
180 

012 
013 
016 
017 
018 
019 
023 
022 
027 

Diameters  and  Weights  of  Cables— contd. 


s.w. 

Gauge. 

Class  D. 

Classes  J,  Q, 
K,  &S.  300 
&  600  Megs. 

Class  L. 
5000  Megs. 

Classes  W 
andX. 

Diam. 

Wt. 
per  ft. 

Diam. 

Wt. 
per  ft. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 

per  ft. 

7/22s 

14 
7/21 Js 
7/20*s 

13 
7/20s 

12 
7/19s 

11 
7/18s 

10 

•225 
•237 
•261 

•046 
•054 
•072 

•228 
•224 
•236 
•246 
•238 
•300 
•252 
•318 
•269 
•350 
•284 

•040 
•041 
•044 
•049 
•049 
•070 
•059 
•081 
•070 
•105 
•081 

•304 
•318 
•369 

•068 
•080 
•108 

192 

188 
198 
207 
200 
211 
212 
233 
224 
257 
230 

•029 
•031 
•032 
•036 
•038 
•044 
•046 
•052 
•055 
•070 
•065 

Diameters  at*d  Weights  of  Cables— conttl. 


S.W. 
Gauge. 

9 

7/17s 
19/20s 

8 
7/16s 
19/198 
7/15s 
19/18s 
7/14s 
19/17s 
19/163 

Class  D. 

Classes  J,  Q, 
K,  &  S.  300 
&  600  Megs. 

Class  L. 

5000  Megs. 

Classes  W 
andX. 

Diam. 

Wt. 
per  ft. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 

per  ft. 

Diam. 

Wt. 

per  ft. 

•285 
•297 

•309 
•317 
•333 
•357 
357 
•397 
•437 

•093 
•103 

•117 
•123 
143 
•169 
•172 
•223 
•284 

•305 
•382 
•400- 
•327 
•415 
•426 
•447 
•479 
•479 
•530 
•590 

•099 
•132 
•145 
118 
•162 
•170 
•197 
•230 
•234 
•296 
•337 

•412 
•434 

•455 
•470 
•499 
•542 
•542 
•614 
•686 

•139 
•153 

•174 
•184 
•214 
•252 
•257 
•331 
•422 

•252 
•281 
•293 
•268 
•305 
•313 
•329 
•353 
•353 
•393 
•433 

•080 
•090 
•100 
•096 
•113 
•120 
•139 
•165 
•167 
•218 
•276 

Diameters  and  Weights 

of  Cables — contd. 

Class  D. 

Classes  J,  Q, 
K,  &  S.     300 

Cl*ss  L. 

Classes  W 

S.W. 

&  600  M  egs. 

5000  Megs. 

and  X. 

Gauge. 

Diam. 

Wt. 

Diam. 

Wt. 

DiainJ    Wt;.    Diam. 

Wt. 

per  ft. 

per  It. 

per  ft. 

per  ft. 

19/15s 

477 

•353 

•650 

•469 

•758 

•523 

•473 

•346 

19/14s 

017 

•429 

•710 

570 

•830 

•635 

•513 

•421 

37/ 16s 

."'1)0 

•528 

-782 

•699 

•916 

•778 

•561 

•520 

lit/]  3s 

:»77 

•557 

•800 

•740 

•938 

823 

•573 

•548 

37/15s 

o21 

•659 

•866 

•873 

1017 

•971 

•617 

•G50 

19/12s 

681 

•701 

•890 

•933 

1046    1-036 

•633 

•692 

37/ 14s 

»i77 

•806 

•950  1-065 

1-118    1184 

■673 

•795 

37/133 

761 

1  052 

1076    1-387 

1-269    1  543 

757 

1-041 

37/12* 

845 

1-332 

1-202    1-759 

1  420    1-946 

•841 

1-289 

61/133 

945 

1-708 

1-352    2  247 

1-600    2  490 

•941 

1-693 

61/123    1 

053    2- 167 

1-514  12-848 

1-795    3-056 

1-049 

2  150 
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Data  for  Aerial  Conductors. 


Breaking  Working 

Material. 

Stress, 
lbs.  per 
sq.  in. 

Stress, 
lbs.  per 
sq.  in. 

Conduc- 
tivity. 

K 

percent. 

Gopper,  hard  drawn 

63.0001       21.000        98 

•0000229 

Iron,  ordinary        . .  ■] 

50.000        17  000        13 
to  64.000    to  23,000      to  16 

•0i  O0250 

to -0000210 

Steel { 

120.000        40.000  )    ,„   J 
to  300.000  to  100.000  /    l6   \ 

•0000104 

to -0000042 

Phosphor  bronze  . .  j 

100.000        33,000   >    Q7    ( 
to  150.000    to  50,  00   >    *'    \ 

•000013 
to -000009 

Silicium  bronze  (A) 

67.000        22,' >00        96 

•0000216 

(K) 

78.000        26.000        80 

•0000186 

(C) 

110.000        37  000       42 

-0000132 

vv 

K,  in  the  last  column,  is  the  constant  — .    The  dip  is  found  b\ 


multiplying  K  by  the  span  twice  over.  Tli 
phor  bronze.  Breaking  stress,  100,000  lbs. 
« M I  feet .     Dip  =  500  X  500  X  ■  000013  =  3 •  25 


ins:  Material,  phos- 
per  sq.  in.  Span, 
feet. 


Dip  ani>  Span  Table  fok  Ikon  Wibe  (Treuenfeld). 
Breaking  stress,  assumed  53,000  lbs.  per  square  inch.   Working 
stress,  £  of  this.     This  table  is  independent  of  the  gauge  of  wire. 


Span. 

Dip. 

Lowest 

1 

Feet. 

Probable 

10°  C. 

20°  C. 

30°  C. 

40°  C. 

50°  C. 

Tempe- 
rature. 

higher. 

higher. 

higher. 

higher. 

higher. 

100 

24 

■72 

1-00 

1-21 

1-39 

1-55 

200 

94 

1-67 

2-10 

2-55 

2-90 

3-20 

300 

2 

10 

2-92 

3  58 

4*11 

4-58 

5-02 

400 

3 

75 

4-73 

4  45 

6-18 

6-80 

7-36 

500 

5 

86 

6-72 

7-54 

8-23 

8-88 

9-49 

600 

8 

44 

9-41 

10-27 

1111 

11-85 

12-57 

700 

n 

49 

12  51 

13  28 

14  16 

14-92 

15-64 

800 

15 

00 

15-95 

16-86 

17-70 

18-51 

19-30 

900 

18  98 

19-94 

20-84 

21-27 

22-58 

23-40 

Dip  and  Span  Table  for  Iron  Wire— contd. 


Span. 

Dip. 

Lowest 

Feet. 

Probable 

10°  C. 

20°  C. 

30°  C. 

40°  C. 

50°  C. 

Tempe- 

higher. 

higher. 

higher. 

higher. 

higher. 

rature. 

# 

1000 

23-43 

24-36 

25  59 

26-19 

27  06 

27-90 

1100 

28*86 

29-33 

30-27 

31-20 

32 

09 

32-96 

1200 

33-75 

34  72 

35-47 

36-57  ' 

37 

46 

38-21 

1300 

39-61 

40  59 

41  43 

42-52 

43 

45 

44-36 

1400 

49  54 

46-92 

47-87 

48-82 

49 

74 

50-64 

1500 

52  73 

53-82 

54  70 

55  69 

56 

65 

57-58 

1600 

60  00 

60-98 

61-94 

62-89 

(53 

82 

64«74 

1700 

67-73 

68-68 

69  63 

70-53 

71 

04 

71-99 

1800 

75-93 

76-86 

77-81 

78-75 

79 

m 

80-59 

1900 

84-60 

85-56 

86-51 

87-45 

88 

39 

89-31 

2000 

93-75 

94-74 

95-71 

96-68 

97-64 

98  59 

Tftzjo 


Fuse  Table  (abridged).    Preece, 


The  figures  under  end  heading  represent  the  diameter  in  mils 
of  wires  that  will  be  fused  by  the  currents  in  the  first  column. 
1  mil  = I_  =:  -001  inch. 


Current. 
Amperes. 


'  15 

20 
25 


Copper.   Platinum.   Iron. 


-»7  21 

'^5  3 

Z  6'2 

J^12'9 
^15-6 
#181 

"  20-5 
4*22-7 


7? so    ^/&-i//?&S        /P^/o/ra*  ^*j*/&- 

Fuse  Table  (abridged)-— twtfdf . 


■ 

• 

Current. 
Amperes. 

Copper. 

Platinum. 

Iron. 

German1  m. 
Silver,  j  lin- 

Tinl. 
Lead  2. 

:_v 

i.    40 

.- 

.   24-8 

39  1    /f54-5 

■38-8     i  84  -0 

97-3 

*     45 

1268 

42 

3/,?  ,$-58  9 

42-0 /i  90-9 

105 

v      50 

2.28-8 

45 

4  /, 

632 

45-0/^97-5 

113 

60 

~ 

,  32-5 

51 

3  /.T71-4 

5i-9//|110 

128 

70 

t/36 

56 

8  /4 

79  1 

56-4  /^122 

141 

•  ■ 

'      -80 

■i 

?   39-4 

62 

1  /Jr8Q  4 

616/^133 
66 '  T  dt  144 

154 

... 

f      90 

4 

5^42-6 
9  457 

67 

2  /i 

93-5 

167 

>.- 

i     100 

/L 

72-0  O] 

mo -3 

71-5/il55 

179 

.,  440 

i    57-2 

Platinoid  about  6  per  cent,  more  than 

'* 

'"'-200 

/ 

~72-5 

Gernvm  Silver. 

a* 

>250 

sS$4-l 

Lead,  3  to  4  per  cent,  less  than  tin 

300 

95 

lead  alloy. 

These  figures  are  only  correct  when  a  sufficient  length  of  wire 
is  taken.  If  the  terminals  are  close  together,  all  sizes  will  be 
reduced. 


Wire-gauge  Fusing  Table. 
Giving  amperes  needed  to  fdse  wires  of  various  sizes  (Preece). 


S.W.G. 

Diam. 
Mils. 

Copper. 

Platinum. 

Iron. 

German 
Silver. 

Tin. 

Tinl. 
Lead  2. 

14 

80 

232 

117-0 

712 

118-0 

37-2 

29  8 

16 

64 

166 

83-7 

51-0 

84-7 

26-6 

21-3 

18 

48 

108 

64  4 

33-1 

65-6 

17-3 

139 

20 

36 

70-0 

353 

21  5 

35-7 

11  2 

900 

22 

28 

48-0 

24  2 

14-8 

24-5 

7-69 

618 

24 

22 

33-4 

16-9 

10-3 

171 

6-36 

4-30 

26 

18 

24-7 

125 

7'  '6 

12-6 

3-97 

3  18 

28 

14-8 

18-4 

9  31 

567 

9-42 

296 

2-37 

30 

12-4 

142 

714 

4  35 

7-22 

227 

1-82 

32 

108 

ue 

6  81 

3-53 

5-87 

1-84 

1-48 

Wires  supposed  so  long  that  end  effects  may  be  neglected. 
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Magnetization  of  Ikon  (from  Hopkinson). 


Annealed  Wrought  Iron. 

Grey  Cast  Iron. 

B 

V* 

H 

B 

V> 

H 

5,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 

3,000 

2,250 

2,000 

1,692 

1,412 

1,083 

823 

526 

320 

161 

90 

54 

30 

1-6 

4 
5 

6-5 
8-5 

12 

17 

28-5 

50 
105 
200 
350 
666 

4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

800 
500 
279 
133 
100 
71 
53 
37 
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10 
21 
42 

80 
127 

188 
292 
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Magnet tzation  and  Pull  of  Electromagnets. 
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Dynes 

Grammes 

Kilogrs. 

Pounds 

lines  per 

per 

per 

per 

per 

tq.  cm. 

sq.  centim. 

sq.  centim. 

sq.  centim. 

sq. inch. 

1,000 

39,790 

40-56 

•0456 

•577 

2,000 

159,200 

1623 

•1623 

2  308 

3,000 

358,100 

365-1 

•3651 

5-190 

4,000 

636,600 

648-9 

•6489 

9-228 

5,000 

994,700 

1,014 

1014 

14-39 

6,000 

1,432,000 

1,460 

1  460 

20  75 

7,000 

1,950,000 

1,987 

1-987 

28'26 

8,000 

2,547,000 

2.596 

2  596 

36-95 

9,000 

3,223,000 

3,286 

3-286 

46-72 

10,000 

3.979,000 

4,056 

4-056 

67-68 

Magnetization  and  Pull  of  Electromagnet— coufwiMecZ. 


,    B 

Dynes 

Grammes 

Kilogrs. 

Pounds 

lines  per 

per 

per 

per 

per 

sq.  cm. 

sq.  centim. 

sq.  centim. 

sq.  centim. 

sq.  inch. 

11,000 

4,815.000 

4,907 

4-907 

69-77 

12,000 

5,730,000 

5,841 

5 

841 

83-07 

13,000 

6,725,000 

6,855 

6 

855 

97-47 

14,000 

7,800,000 

7,550 

7 

550 

113-1 

15.000 

8,953,000 

9,124 

9 

124 

129-7 

16,000 

10,170,000 

10,390 

10 

39 

147-7 

17,000 

11,500,000 

11,720 

11 

72 

166  6 

18,000 

12,890,000 

13,140 

13 

14 

186  8 

19,000 

14,360,000 

14,630 

14 

63 

208-1 

20,000 

15,920,000 

16,230 

16  23 

230-8 
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Eate  of  Loss  in 

Watts  per 
cub.  ft.  with 
a  frequency  of 

3 

1 

340 

450 

650 

850 

1,050 

1,280 

1,560 

2,000 

Ergs  Lost 

per  Cycle 

per  cub.  cm. 

1,200 
1,600 
2,300 
3,000 
3,700 
4,500 
5,500 
7,000 
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WINDING  BOBBINS. 

Approximate  Utiles. 
Let 

Inner  diam.  of  bobbin    =  a  (inch). 
Outer         „  „  =  6       „ 

Length  between  cheeks  —  c       „ 
Diam.  of  covered  wire    =D      ,, 
,,        bare  ,,      —  d       ,, 

Resistance  of  coil  =  It  (ohms). 

For  copper — 

K  =  0-00000085  X  (*>a  -  «2)  X  c  +  (D2  X  <*2). 
For  German  silver — 

R  =  0-00001089  X  (*>2  -«5)Xct  (Da  X  <?a). 

If  winding  is  good  and  close,  approximate  weight  of  wire  is 

W t  (pounds)  =  0-25 X(& 2  -«2)XcXd2  fD«. 
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ELECTROMAGNETIC  UNITS. 

Ampebe;  =10—  1  C.G.S.  unit  of  current.  Current  which  de-N 
posits  0*001118  gramme  of  silver  per  sec. ;  or  4*0248  grammes0 
per  hour;  almost  exactly  1  grain  of  silver  per  minute. 

VOLT;  =10s  C.G.S.  units  of  electromotive-force.      Is  0-6974  of 
the  electromotive-force  of  standard  Clark's  cell  at  15°  C. 

Ohm  ;  =  10»  C.G.S.  units  of  resistance.  True  ohm,  now  adopted 
by  international  agreement,  is  resistance  of  uniform  column 
of  mercury  106-3  cm.  long  (and  1  sq.  millim.  in  crossoo 
section),  weighing  14-4521  grammes,  at  0°  C.  [Roughly 
represented  by  the  resistance  of  100  yards  of  ordinary  iron 
telegraph  wire.]  So-called  "legal"  ohm  was  taken  as  re- 
-i>t;ince  of  column  of  mercury  106  cm.  long  and  1  sq.  millim. 
section,  and  was  nearly  J  of  1  per  cent,  less  than  true  value- 
Old  "B.A.  unit"  was  resistance  of  a  certain  wire  kept  at 
Cambridge,  and  was  about  1  £  per  cent,  less  than  true  ohm. 
"  Siemens'  unit"  was  column  of  mercury  100  cm.  long  and 
1  sq.  millim.  section  at  0°,  and  was  about  6  per  cent,  less 
than  true  ohm. 


True  ohm . . 

True 
Ohm. 

"  Legal " 
Ohm. 

"B.A.". 
Unit. 

Siemens' 
Unit. 

1-0000 

10025 

1-0138 

1-0630 

"Legal"  ohm.. 

0-9975 

1-0000 

1-0113 

1-0600 

"B. A."  unit    .. 

0-9863 

0-9889 

1-0000 

1-0482 

Siemens'  unit. . 

0-9408 

0-9434 

0-9540 

1-0000 

Megohm;    (practical  unit  for  expressing  insulation  resistance) 

=  1,000,000  ohms. 
Microhm  ;  (frequent  unit  for  specific  resistances)  =  1  millionth 

of  1  ohm. 
Coulomb  ;  =  10""  *  C.G.S.  unit  of  quantity  of  electricity.   Equals 

1  ampere-sec     Deposits  0  •  001 1 1 8  gramme  sil  ver. 


Watt  (or  volt-ampere);  =10?  C.G.S.  units  of  power.  Calcu- 
lated by  multiplying  together  volts  and  amperes.  1  watt 
=  fiti  °f  a  horse-power.     1000  watts  is  called  1  kilowatt. 

Kilowatt-hour  (or  Board  of  Trade  Unit  of  Electric  Energy),  is 
quantity  of  energy  supplied  in  one  hour  by  a  current  at  such 
a  pressure  that  product  of  volts,  amperes,  and  hours  comes 
to  1000.  Example :  current  of  10  amperes  at  100  volts  for 
1  hour ;  or  current  of  4  amperes  at  20  volts  ;  or  12£  hours. 

Microfarad  (Practical  Unit  of  Capacity)  =  lO-1*  C.G.S.  unit3 
of  capacity.  Is  capacity  of  a  condenser  which  takes  only 
1  milionth  of  1  coulomb  to  charge  up  to  1  volt.  (Condenser 
of  paraffined  paper  and  tinfoil  to  have  capacity  1  mfd.  will 
have  about  37  sheets  of  foil  7£  by  6  inches  each.)  Static 
capacity  of  1  nautical  mile  of  Atlantic  cable  =  about  J  mfd. 

Hknry  (or  quadrant) ;  (practical  uuit  of  self-induction)  =  10» 
C.G.S.  units  of  self-induction,  is  such  that  turning  on  unit 
current  causes  a  virtual  cutting  of  10 »  lines. 
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Units  of  Current. 


C.G.S. 

Am- 
pere. 

Daniell 

Silver, 
grms. 
per 
hour. 

Copper, 

grains 

per 

hour. 

Siemens. 

C.G.S.  (electro! 

magnetic . .  j 
Ampere  .... 
Daniell  -f  Sie- 1 

mens  unit    J 
Silver,    grms.  1 

per  bour  . .  J 
Copper,  grns.  \ 

per  hour  . .  J 

1 

0-1 
0-117 

40  25 
0-76 

10 
1 
117 

4-025 
0  076 

8-5 
0-85 
1 

4-709 
0  0889 

40-25 
4-025 
4-709 
1 
00189 

0-76 
0-C76 
0-C889 
52-9 
1 

N.  1  J. —One  ampere  in  one  second  liberates  0-00010352  gramme 
of  hydrogen,  or  0  001118  gramme  of  silver. 
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L  Type  Cells. 


31 


I 


No.  of   i    Charge,   ;  Discbarge, 
Plates.  '  Amperes.    Amperes. 


10  to  13 

16  , 

,  22 

35  , 

,  30 

30  , 

,  35 

38  , 

,  46 

4.") 

,  50 

50 

,  60 

1  „  46 
1  „  50 


Capacity, 
Ampere- 
Hours. 


330 
420 
500 
580 
660 


Length  of  Cell. 


Wood.  Glass. 


19* 


17£ 

18* 


Height  over  all  20£  in.  wood,  and  16  in.  glass. 
Width,  13£  to  13£  in.  wood,  and  1U  to  12  in.  glass. 
1'er  positive  plate,   discharge  =  4*  amperes ;   charge,  3  to  4 ; 
capacity,  45  ampere-hours. 


T  Type  Cells  (Tramcars,  Launches,  &c). 


No.  of 
Plates. 

Dis- 
charge. 

Capacity. 

Length. 

w^b.    *g£ 

11 

15 
19 
23 

20 
30 
40 
50 

66 
95 
120 
145 

7 

9 
11 
134 

9                 13* 

Supplied  in  wood  boxes, 
in  all  dimensions. 

Also  in  ebonite,  about  1  in.  less 

B  Type  Cells  (with  sloping  sides,  for  launches). 

11 

15 
19 

30 
40 
50 

90 
120 
150 

6J               11                 13 
9 

Ckompton-Howell  Cells. 

These  cells  are  specially  suited  for  central  station  work,  am- 
meter calibration,  &c,  where  a  very  heavy  rate  of  discharge  foi<M 
a  short  time  is  occasionally  wanted.  K 


No.  of 
Plates. 

Ordinary 

rate  of 
Discharge. 

Capacity, 
Ampere- 
hours. 

Maximum 
rate  ol  Dis- 
charge for 
1  hour. 

Size  of  all. 

11 
17 
21 
31 
61 

18 
28 
35 
51 
100 

220 
340 
420 
620 
1200 

85 
135 
170 

250 

500 

8  X  12X12 
13  X  12X12 
16  X  12X12 
28|X12X12 
54  X  12X12 

Normal  Discharge. — 3£  amperes  and  43  ampere-hours  per 
positive  plate.  Maximum  rate  of  Discharge. — 17  amperes  per 
positive  plate  with  much  diminished  capacity. 


Epstein  Cells. 


No.  of 
Plates. 

Charge  or 
Discharge, 
Amperes. 

Capacity, 
Ampere-hours. 

Dimensions. 
(All  17  in. 

high.) 

3 

9 
11 

lto    30 
1  „    60 
1  „    90 

1  „  120 
1  „  150 

120  to  150 
240  „  300 
360  „  450 
480  „  600 

600  „  750 

3iX15 

H  X  15 

7^X15 
9|X15 

Normal  Discharge. — 30  amperes  and  120  to  150  ampere-hours 
per  positive  plate.  The  discharge  rate  may  be  doubled  for 
short  periods.  If  halved,  the  capacity  rises  to  140  to  170 
ampere-hours. 


Numerical  Statistics  on  Electro-metallurgy. 
Copper. 
Current     1     ampere  deposits  0-00^32 6  gramme        per  second. 
„  1  „  „        0-01957        „  „     minute. 

»  i  ,,  »        1-1739  „  „    hour. 

„        851-8        ,,  ,,        1  kilogramme  „ 

„        386-4        „  „         1  pound  „ 

To  deposit  100  lb.  of  copper  in  a  working  day  of  ten  hours  © 
•will  require  3864  amperes  of  current  flowing  all  the  time ;  or,  " 
if  conducted  in  ten  baths  in  series  with  one  another  will  require 
386  4  amperes,  but  in  that  case  the  dynamo  will  require  to  be 
of  an  electromotive-force  ten  times  as  great  as  for  one  single 
large  bath.  If  electrolysis  of  the  crude  copper  solution  is 
carried  on  with  carbon  anodes,  there  will  be  required  about 
1*2  volts  for  each  bath  in  series,  or,  at  most,  15  volts  for  the 
ten  baths. 


Silver. 
Current  of     1     ampere  deposits  4-025  grammes       per  hour. 
248-5        „  ,.        1         kilogramme 

"        "  112  -7        "  '»'•        1         pound  9> 

Gold. 
Current  of  ^    «**  »  2-44J  S™^  hour. 

;;     ;;  185-8    "      „    i     ijound 

Current  of     l      ampere  deposes  1-099  grammes       per  hour. 
Uirentoi      j^*    f  r^        x  idlogramme 

V,  412-8        "  i,        1  P°und 
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Units  of  Length. 

1  metre  =  39  ■  3708  inch :  1  inch  =  0  •  0254  metre. 

1  centim.  =  0-3937  inch :  1  inch  =  2  54  centimetre. 

Approximate  rule,  30£  centims.  =  1  foot. 

1  kilometre  =  3281  feet :  1  mile  =  1615-4  metres. 

1  kilometre  =  0- 6215  mile  :      1  mile  =  1  "6154  kilometres.         J 
Approximate  rule,  1  kilometre  =  §  mile.  * 

1  millimetre  =  0-1  centimetre  =  0' 03937  inch  =  39J  mils. 
1  mil.  =  1/1000  inch  =  0- 0025  centim.  =  0-0254  millim. 
Approximate  rule,  1  millimetre  ==  40  mils. 

1  knot  (cable)  =  1  nautical  mile  =  2029  yards  =  1-856  kiloms. 
1  knot  (sailing)  =  1  nautical  mile  per  hr.  =  101-4  ft.  per  min, 


Units  of  Akea,  Volume,  Mass. 
Area. 
1  sq.  centim.  =  0-155  sq.  inch :  1  sq.  inch  =  6  451  sq.  centim. 
1  sq.  metre  =  1-196  sq.  yard  =  10-764  sq.  feet  =  1550  sq.  inch. 
1  sq.  yard  =  9  sq.  feet  =  0-8361  sq.  metre  =  8360  sq.  centim. 
1  hectare  =  10000  sq.  metre  =  11960  sq.  yards  =  2-71  acre. 
1  acre  =  4840  sq.  yards  =  4i46  7  sq.  metres  =  0*405  hectare. 

Volume. 
1  cub.  centim. =0-0610  cub.  in.  :  1  cub.  in.  =  16  386  cub.  centim. 
1  litre  =  1000  cub.  centim.  =  61  03  cub.  inch  =  0-2201  gallon.     ®J 
1  gallon  =  4  543  litres  =  277  ■  274  cub.  inch  =  4543  cub.  centim.     -■ 

Mass 
1  gramme  =  n.ass  of  1  cub.  centim.  distilled  water  at  4°  C. 

=  15-432  giains  =  0-002205  pound. 
1  kilogramme  =  mass  of  1  litre  distilled  water  at  4°  C. 

—  1000  grammes  =  2-205  pounds. 
1  tonne  =  mass  of  1  cub.  metre  distilled  water  at  4°  C. 

=  1000  kilos.  =  2205  pounds. 
1  pound  —  16  oz.  =  7000  grains  =  453*6  grammes  =  0-4536  kilo. 
1  ton  =  2240  pounds  =  1016  kilos.  =  1-016  tonne. 

N.B. — In  Germany  the  pfnnd  =  £  kilogramme. 


UNITS  OF  FORCE,  PRESSURE,  WORK,  POWER. 

Force.  h 

x  dyne  =  that  force  which  acting  on  1  gramme  for  1  second 
gives  it  a  velocity  of  1  centimetre  per  second  (being  absolute 
unit  of  force  in  the  C.G.S.  system,  independent  of  local  varia- 
tions of  gravity). 

1  gramme  weight  =  at  Paris,  980  dynes ;  at  London,  981  dynes; 
at  Glasgow,  982  dynes. 

1  pound  weight  =453-6  grammes'  weight  =  at  Paris,  444,5282 
dynes  ;  at  London  444,987  dynes. 

Pressure. 

1  pound  per  square  inch  —  0  0703  kilogramme  per  square 
centimetre. 

1  kilogramme  per  square  centimetre  =  14-2  pounds  per  square 
inch. 

1  atmosphere  =  30  inches  of  mercury  =  nearly  76  centimetres 
of  mercury  =  nearly  15  pounds  per  square  inch  =  nearly 
[,000,000  dynes  per  square  centimetre. 


Work  or  Energy. 

1  erg=  work  done  by  force  of  1  dyne  through  distance  of  1  cm. 
(being  absolute  unit  of  work  in  C.G.S.  system);  =0-001019 
gramme-cm.  ;  =  0  00000007380  foot-pound  (at  London). 

1  gramme-cm.,  at  London  =  981  ergs  =  0  0000724  foot-pounds. 

1  Hlogramme^metre.&t  Paris  =98,000,000  ergs  =7 -234  (London) 
foot-pounds.  ,„«,., 

1  foot-pound,  at  London  =  13,540,000  ergs  =  0-138  kilogramme- 
metre. 

1  foot-pound,  at  Glasgow  =  13,550,000  ergs. 

1  Board  of  Trade  unit  =  1000  watt-hours  =  2,654,000  (London)^ 
foot-pounds. 

Power. 

1  watt  =  10,000,000  ergs  per  sec.  =  0-738  (London)  foot-pounds 
per  second  =  Tf\%  H.P. 

1  Horse-power  =  550  foot-pounds  per  sec.  =  33,000  toot-pounds 
per  min.  =  (at  London)  746  watts  =  1-014  Oheval-vapeur  =  76-05 
kilogramme-metres  per  second. 

Cheval-vapeur  (or  metric  H.P.)  =  75  kilogr. -metres  per  sec. 
=  542-5  foot-pounds  per  sec.  =  (at  Paris)  735  watts  =  0-  987  H.  P. 

1  kilowatt  =  1000  watts  =  10i  o  ergs  per  sec.  =  (at  London)  1-34 
H.P  =  (at  London)  44,236  foot-pounds  per  minute. 


Logarithms  of  Numbers  from  0  to  23. 


ol  0 

10  ooooo 

11  04139 

12  07918 

13  11394 

14  14613 

15  17609 

16  20412 

17  23045 

18  2;V>27 

19  27875 

20  3OJ09 

21  32222 

22  34242 

23  36173 


00000  30103 
00432  00860 
04532  04922' 
08279 ,08636 
11727112057 
14922  15229 
17898  18184 
20683  20952 
23300:23553 
25768,26007 
28103  28330 
30320  30535 
32428  32634 
34439  34635 
3636136549 


47712  60206:69897 
01284  01703  J02119 
05308  05690  06070 
08991i09342  09G91 
12385  12710113033 
15534  15836  [16137 
18469  18752|19083 
21219  21484  21748 
23805  24055 1 24304 
26245  26482  26717 
28556  28780! 29003 
30750  30963131175 
32838  33041 j 33244 
34830  35025  35218 
36736  36922137107; 


77815  44510 
02531  02938 
06446  06819 
10037  10380 
13354  13672 
16435  16732 
1931219590 
2201 1J22272 
2455124797 
26951  27184 
29226  29447 
31387  31597 
33445  33646 
35411  35603 
3729137475, 


90309 
03342 
07188 
10721 
13988 
17026 
19866 
22531 
25042 


I  * 

95424 

037431415 

07555  379 

11059  344 

14301 1 323 

17319,298 

20140  281 

22789 '264 

25285  '249 

27416  j  27646  234 

,29667  29885  222 

J31806  32015  212 

33846  34044  j  202 

35793 

,37658|37840ll85 


Logarithms  of  I\i  misers  from  24  to  38—con/iiverf. 


26  41497 
43136 
28  44716 
29|46240 
30  47712 


41664  41130 
43297  43457 
4487145025 
46389:46538 
.__.  47857148001 
31 149136] 49276  49415 

32  50515'50651  50786 

33  51851 158983  52114 

34  53148  53275  53403 

35  i  54407 1 54531  54654 
36 '55630  55751  55871 
37 J568201 56937  57054^57171 
38 ,57978 '58093  5820(5  58320 


:■;*:><;  1 
40312 

4iy«.'.i 

43616 
45179 
46687 
48144 
49554 
50920 
52244 
53529 
54777 
55991 


38739 
40483 
42160 
43775 
45332 
46835 
42297 
49693 
51055 
52375 
53656 
54900 
56110 
57287 
58433 


38917 
40564 
42325 
43933 
45484 
46982 
48430 
49831 
51189 
52504 
53782 
55023 
56229 
57403 
58546 


39094 
40824 
42440 
44091 
45637 
47129 
48572 
4<W9 
•".1:^2 
52634 
53908 
55145 
56348 
57519 
58659 


39445 
41162 
42813 
44404 

45939 
47442 

48855 
50243 

51587' 
-.2S92 


45788 

47276 

48714 

50106 

51455 

54763 

54033J541581 

55267 |55388 

56467  56585 

57634  57749 

58771  58883 


39620 T 
41330J 170 
42975  164 
44560  158 
460901153 
475671148 
48996  143 
50379  138 
51720  134 
53020  130 
54283:126 
55509  122 
56703  119 
57874  116 
58995  113 


LOGAKITHMS  OF  NCMBEBS  FROM  39  TO  53— continued. 


9 59106 | 59218 
)  60206  60314 

1  61278  61384 

2  62325  62428 


63347 
64345 
65321 
66276 
67210 


63448 
64444 
65418 


J  <i;)o20 
D  69897 
70757 
2  71600 
53  72428 


70842 
71684 
72509 


59329 
60423 
61490 
62531 
63548 
64542 
65514 
66464 
67394 
68305 
69197 
70070 
70927 
71767 
72521  7 


59439 
60531 
61595 


59550 
60638 
61700 
62737 

1749 
64738 
65706 
66652 

'578 


59660 
60746 
61805 
62839 
63849 


59770 
60853 
61909 
62941 
63949 
64933 


69285 
70157 
71012, 
71850 


70243 
71096 
/1933 
72754 


65801 
66745  I 
67669  67761 
68574  68664 
69461  69548 
70329  70415 
7118171265 
72016  72099 
72835  72916 


59879 
60959 
62014 
63043 
64048 
65031 
65992 
66932 


61066 
62118 
63144 
64147 

65128 
66087 : 
67025 


67852  67943 
68753  68842 
69636  69723 
70501  70586 
71349  71433 
72181  72263 
72997  73078 


60097 
61172 
62221 
63246 
64246 
65225 
66181 
67117 
r,;si),;-i 


70672; 
71517 j  84 
72346!  82 
73159  81 


Logarithms  of  Numbers  from  54  to  68— continued. 


73239 
74036 
74819 
75587 
76343 
77085 
77815 
78533 
79239 

63  79934 

64  80618 

65  81291 

66  81954 

67  82607 
83251 


73320 
74115 
74896 
75664 
76418 
77159 
77887 


73400 
74194 
74974 
75740 
76492 
77232 
77960 
78675 
79379 
80072 
80686180754 
8135881425 
82020  82086 
82672J 82737 
8331583378 


73640 
74429 
75205 
75907, 
76716 
77452 
78176 


73480173580 
74273  j  74351 
75051 J  751 28 
75815,75891 
76567  76641 
7730577379 
78032(78104 
78746,78817 
79449  79518 
80140  80209 
80821  80889 
81491  81558  81624 
82151  82217  82282 
82802  82866,82930 
83442  83506  83569 


73719 

74507 
752*2 
76042 
6790 
77525 
78247 
78958 
79657 
80346 
81023 
81690 
82347 
82995 


'3799  73878  73957 
7466374741 
75435  75511 
76118  7619376268 
76864  76938177012 
77597  J77670  i  77743 
78319,78390;78462 
79029  7909979169 
'27  7979679865 
80414  80482  80550 
81090  81  58  81224 
81757  81823  81 
82413  82478  82543 
83059  83123  83187 
83696  83759  83822 


Logarithms  of  Numbers  from  69  TO  83 — continued. 


84073  84136  84198 

84696  84757  84819 

85309  85370,85431 

85914l85974|86034 

X6510  86570:86629 

87099'.87157j87216 

87680  87737  87795 

88252  88309  8* 

8876218^818  88874  88930' 

89321  89376  89432  894S7| 

89927  89982  90037, 

90417! 90472  90526  90580 ! 

90956  91009  91062  91116' 

91187  91540  91593  91645 

92012  92065  92117  92169 


84323 
84942 
85552 
86153 
>747 


S5=U2 

86213 
86806 
87390 
87967 


87274:87332 
87852  87910 
88423  88480. 
88986  89042 ' 
89542  89597 
90091  90146 
90634  90687 
91169  91222 
91698  91751 
92221  92273  92324! 92376 '  52 


84448 
85065 
85673 
86273 
86864 
87448 
88024 
K85-..3 
89154 
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Log abit  hms  of  Numbers 

FROM 

84  TC 

99 — continued. 
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51 

85 
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51 
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49 
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49 
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'ELECTRICITY,'  11  Lndgate  Hill,  London,  E.i, 


For  sizes  of  Stock  Casings  see  body  of  work,  page  17. 

J.  F.  &  G.  HARRIS. 

ELECTRIC    LIGHT    WIRE    CASINGS. 


Timber  Merchants  and   Moulding  Manufacturers. 

t\a-  i   (  58  ftn(1  60  Wilson  Street,  Finsbury,  E.C.    s 

na  J    Orange  Street,  Southwark,  S.K 

Victoria  Wharf,  Twig  Folly  Bridge,  E. 
Catalogues  and  Price  Lists  forwarded  free  on  application. 
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